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REMOVAL OF PLUTONIUM-CONTAMINATED SOIL FROM THE 

903 LIP AREA DURING 

1976 AND 1978 

C f Barket 

A B S "  

l h ~ s  report dcscnbcs the ftmoval of plutonium 
contaminated sod from the 903 Lap A m  at the 
Rocky fWs Plant Golden c d d o  Themport 
d u d e s  (kc hutory of the amtmrinrtion dcvslog 
mcnt work -fed wjth pruurtu top r u n d  
desarptronr of the work pc#forcr#d mag two 
different methob of d r a n d  rad data tndrcr- 
mg that the toit nmovrl mrramducted mthcm 
rdvene impact on the envmnment 

"ROOUCTION 

The ROCQ Fktt Plurt U 8 D e m C t i t  Of 
(DOE) f&ty mvolved m the fabnation of nudeu 
wtrponsc~mpomnts. me Plant mtabluhad UI 
195 I IS opmtcd for the DOE by the Energy 
Systems Croup of Rdcwdl IntemrtrOnrJ 

An extensave enwonmental control and WneJturct 
progrun IS conducted tt the Plant by tibe Enwon- 
mental satnces brutch of thc Health, Safety and 
Ennronment department. I" p0q.m I d-ed 
to ensun that crfyruudt 8t the Plant Lag tRe 
rclerte of mdmactm urd toxic mrterrrlb witlun the 
DOE conapt  of "As b w  As PmaCrMs ( N A P )  

h put ofthe cttort to mat theALAPaiten8 the 
Rocky Flats Rant has an a proq~ d-d 
to dun up pnnously contrauarted ma 8t the tlk 
An cxunple of the progrm occumd d a  the 
summers of 1976 urd I978 wken plutom-n 
taminatcd sod was n m d  from an m a  deslguted 
8s the 903 k p  hza. llusu#& maceat to 8 
ofion of the Rant fonndy known as the Od 

Jrum Storage Axea These two UIW ut shown m 
Fwre 1 

Ths report documents the efforts rnvolved m 
plan- md perfomrrry the ckurup mth no 
adverse enwonmental impact 

HSTORY OF THE 

OIL DRUM !STORAGE AREA (903AREA) 
PL--coNTmrnAm 
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FICURt I Soil Removal Ar as 
18163 IO 

ulnds imdortiinately from the northwest con 
tnhuced to thc spread of radrorctivity t o  adjacent 
Jrc I (  

was redistnbuttd beyond the pad area and Of that 
one cunc 0 56 cum IS beliived to have been de 
pOsitcd i f \  the 903 hi) ArCd one 01 thcsc arcas is called the 903 Lip 

Arc4 wtiicli IS imrncdiatcly southeast of the drum 
st ) r r u  field As d i o w n  in Figure 2 measured 
coiiccntrstions of total long llved alpha activtty at 
41r Sampler S 7 (cast of the drum storage field) 
tncrcascd dunng the time of these actlvtties 
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On May 13 urd 14 1975 penonnel from the 
Health and Mety hbontory with the dd of 

I 

3 



I WIL REMOVAL PROJECT - SUMMER 1976 

An Ennronmentd Asrcsuncnt for rcmonng 
plutoniumcontaminatcd roil from the 903 L J ~  
Area was drstnbuted on June I 1976 and rod 
removal began on June 28 The procedure to be 
u d  dunng soil removal was detulcd in the docu 
ment and was based on the technique used by 
Health md Safety Moratory personnel dunng the 
trench excavatron in May 1975 

All personnel mvotved m excavauon and packagmg 
of the roil wen prondcd mth protectwe dothrng 
and rcspmtory equipment to protect against 
mhrlatmn -on and body contamrnabon 
Ptnonml were r e q d  to shower and change 
dothing at the end of each work duft urd all 
worken were pronded full mhatron monitonng 
urd dotunetry services as appropriate 

I 

The pnmuy control for possiile rcsuspcnson of 
umtunuutron was an 8 X 16 floorless metal 
burldm that was aqurpped wth a door window 
%gh effiacncy putrcSte UI (HEPA) Wter and 

r mover lhrr burldmg solated the mmediate 
dyensrrer udwasmovedasrcquucd 

A plywood wrllctmy was installed between the 
drggmg mte and the adjaourt roadway to pmwde 
a a x s  to the amtammated area. The walkway was 
utbd for personnel and cqurpment access and for 
n m d  of mil fFom the area. It wu pcnodrally 
checked for my qrud of contunuutton 

I 

Contammated sail was handcxuvated from one 
smrlt arc8 i t  8 tune urd g l a d  UI p h c  bags 

le bags wen morutorcd before bang removed 
Jm the ennronmentd protcctron budding. The 

bags were then placed in plastic h e d  4 X 4 X 7' 

4 

boxcs for stupmcnt offsite Next thc excavated 
area was rcsurveyed with a FIOLER 'Ilut entm 
process was continued untd contammabon levels 
were below the detectability hmit of the FlDLER 
(-250 counts per minute m the lip area) Each 
excavated area was covered with clean top roil 
and reseeded wth n a t m  grasses 

The 1976 soil removal opcntmn was termmated 
on September 9 1976 A total of 35 boxes 
weighmg approxunately 125 OOO lb had been 
removed and shppd offstc at an apprownate 
cost of $44 OOO 
exposurcs and w sun- data mdratcd then 
was no adverse enwonmenW unpact F i i  3 
shows annual average ptutonrum concentrattons 
for the three roubne hqgh-*dume (40 cfm) 
ambient air sampkn located m the uw most 
Lkely to be rnfluenad by my reuspeason of con 
tminabon from the 903 L p  Area. 

There wclt no penolurel 

I 

SOIL REMOVAL PROJEl' - SUMMER 1978 

RCVKWS conducted after c0rnfletHHl of the 1976 
sod removal project rndrated that while the tech 
nlque used wu trfe rt w1I rneffi-t when 
comparing tune conrumed versus the large mount 
of contanunated d stril rcqtmng twnovd from 
the 903 k p  Area. 

In April 1978 (I Rocky Flats opentkrrri Safety 
Aartyrrr w a  mittcn foroonttmintted odl tQMmf 
Usngth~teChrrlQuer sdlremovrtfnthe 
903 k p  Arer 
June 27 1978 The procedure involved use of a 
front end loader done or rn COnJunction wrth a 
road mantuner and/or dozer Hand dbguyr was 
done an any area where mtdwuzad eqwpment 
could not be used 

the new techniques, began on 
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\ Rocky Flats Ennronmenttl S a e n ~ e r  reptesta- 
&vc was in the 903 k p  Axea d u m  dl 
penbons mth authonty to terminate the work if 

my of the followurg events occurrad 

1 W1ndrpaedr1ncxce8sof24lun/hr(1Smph) 

2. Any rrpWe dud, or my mdxataon that ma 
spxudhg wlt IMdtJqwtt 

M mtuninrted d WII lorded into p l d c - l l d  
2 x 4' x T plywood boxes for offsite shipment. 
Mboxermnlerled nritad dtruuportedto 
wed ftrrcsd storage urd mn stal-buwled be 
fore the end of tach work day The boxer 
subsequently were dupped by truck to the 
Nerd. Test Sate for stow 
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II soil in the 903 L p  Area that exceeded 2000 
counts per minute as determined by a FIDLER 
was removed Cleaned uw were mumeyed and 
soil removal was contmued untrl background 
(approximately 2SO counts per minute by FIDLER 
for thcse putrcular areas) readings were obtained 

Contaminated sod r e m d  from the 903 b p  Area 
was compkted on October 13 1978 Topsorl was 
applied to the cntrrt excrvated area and the uu 
was reseeded mth n a t m  guses 

Dunng the 1978 phase of ths project a total of 
1448 boxes wcighlng approximately 4 7 milkon 
pounds were removed and shipped offrrtc at ?n 
approxunatc cost of $4 10 OOO There were no 
pcnonnel exposures and ur sampling data indica tcd 
no adverse ennronmentll mpact Table 1 shows 
total long hved alpha data from the portable 
unbent ur samplers Samplers 1 3 were operated 
only dunng pen& when excrvatron was tahng 
place Sampler 4 operated contmuously If after 
48 tu a sampler exceeded the actron level of 0 02 

(Jum 27-0clokr 13 1978) 

Date 

6 28 76 
6 3076 
70) 78 

I 106 76 
107 76 
7 1078 

71278 
7 13-76 
7 14 78 
7 1778 
7 18-76 
7 19-78 
7 2018 
721 78 
7 24-78 
7 25-78 
7 26-78 
7 27 78 
731 78 
M I  18 
Cob78 
843-78 
-78 
W7-78 
848-711 
-78 
*IO-78 
8-11 78 
8-14-78 
8-IS78 
8-16-18 
8-17 78 
8-18-18 
I-21 78 

- 

I 7 11 78 

SuapkrNo I 
4tkr  
Carat 
@cua 1 

Sanpla No. 3 

e 

I 
‘ 1  
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TABLE 1 (Concluded) 

I 
O IC 

8-22 78 
8-23 78 
8-24-78 
C2S 78 
8-28-78 
8-29-78 
8-30-78 
8-31 78 
9 4 1  78 
WS-78 
94678 
947 78 
948-78 
+I1 78 
9-12 78 
9-13-78 
9-14 78 
9 4 - 7 6  
9-18-78 
949-78 
9-1078 
9-21 76 
9-22 78 
9-2s-78 
S S 7 8  
9-27 78 

1003.18 
1044-78 
1 W 7 8  
1-78 
1-78 
101078 
1011 78 
1012 76 
lOl3-78 

- 

I 
I 

Sunpkck 1 

48* 
Count 

W m  1 

0 338 
0 402 
0 19s 

O W  
<om1 
<OoOl 
<om1 

<om1 

- 

- 
o 208 - - - 

<om1 
< 0.001 - - - - - 

0 077 - - 
0 00s 

<a001 
0 232 - - 
om1 
0 038 
- 
- - 

0 00s 

SunplcrNo 2 

72411 
Court 
(povn 

< om1 

SunpkrNo 3 

Table 2 shows the monthly amage pRrtoarium 00s 
a a t r r t i o n 8 f o r t h e ~ l o u f i L I G ~ ~ e  
unbknt air ncnplers located L ~ I  the u#l most llttefy 
to be UrQUeaoad by any n5urpenrroa of contmunr- 
%n from the soit removal project carantntlolu 
tthcserunpkrrremunedmthrnnngundy 

expected cmsdenng the effects of two atmo- 
sphene nuclear weapons tests conducted by the 

pbopssr Republtc of Qlmr during the rune tnne 
pcdod 

c0”S 

7 
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TABLE 2 MonlNy Average Plutonium 
Concentrruocu lor Ambient Au Sampkn 
h a t e d  Neu 903 tp &ea Sod Removal 

0 00021 
0 00013 
0 00018 
0mS4 
0IWK)IS 
0 00014 
0-00024 
000042 
0 00039 
OOOO% 
om012 
0.00033 

0 002661 

0 00022 

O W 2 S  
Oooo(w 
oooo1s 
OoOoI9 
OoodH  
0.00060 
000068 
000177 

amw 
own 

000110 
0 00030 
OoOoI4 
000129 
0 06029 
00003l 
0000% 
0 00087 
OOOO61 
000000 
000123 
0 00164 

1976 and 1978 Thu quantrty IS based on an 
average concentratton of 1200 d/m/g of plutonium 
ontaminahon m sod and a d e m t y  of 1 g/m3 

I 

, 
Two completely drfferent methods of r e m m n g  
contururuted soil were unpkmented dunng this 
actenavt cleanup pmje~t. Both methods proved to 
be safe for personnel mvolvtd m the p r o m t  and 
both methods mn employed mth no adverse 

T A B U  3 Artncid A ecrgcs of Mutonrum Cmcentrr 
trans for Amburit Air !hcn@crs Located Near 903 b p  Area 

Sa nplcr 7 
Yea W I m  1 

I974 0 00084 
197s 0 00057 
1976 0 00054 
1917 0 00024 
1978 0 o0028 

- 
s m e r a  Sampler 9 
WCJm J (pCJm 1 

000317 0 000s1 
OoOoI9 000046 

0 00053 00013S 
0 00053 0 OoOs9 
000069 000086 

cnvironmental impact The technrque wed dunng 
the summer of 1976 proved to k rncfliaent 
however An entire summer of hand drggmg in a 
floorless building yielded a total of 35 boxes of 
contaminated sod which were removed at an 
approximate cost of f44 OOO or f l  257 14 per box 
Use of mechanized qurpment dunng the summer 
of 1978 yleldcd a total of I 448 boxes of con 
taminatcd soil These boxes were removed at an 
approximate cost of f4 IO OOO or 5283 15 per box 

Future sod removal projects at the Rocky Flats 
Plant wdl incorporate the use of mechuuzed o ~ w p  
ment with hand diggrng implemented only for 
isolated small areas or in areas where the use of 
mechanized equipment IS not feruble 
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